Associative behavior of the histone (H3-H4)2 tetramer: dependence on ionic environment.
Mixtures of histones H3 and H4 were examined by analytical ultracentrifugation and circular dichroism to determine their association behavior and secondary structure content in high and low ionic strength solvents containing chloride, phosphate, or sulfate. H3 and H4 were also cross-linked by using DSP in order to directly trap any intermolecular interactions occurring in solution. While H3 and H4 can exist as an H3-H4 dimer under limited conditions, they behave as a stable (H3-H4)2 tetramer under most conditions, particularly those which are physiologically relevant. In chloride-containing solutions, the equilibrium between H3-H4 and (H3-H4)2 is responsive to changes in ionic strength and paralleled by large changes in alpha-helicity. In sulfate- and phosphate-containing solutions, the equilibrium is again governed by ionic strength, but there are no significant changes in secondary structure accompanying shifts in the equilibrium. Small oligomers can be formed in the presence of sulfate and phosphate and trapped by the cross-linking reagent; these oligomers are much smaller than those formed in chloride-containing solutions. However, addition of the H2A-H2B dimer into the system prevents aggregation of the (H3-H4)2 tetramer by acting as a "molecular cap" and thus regulating the assembly pathway toward the formation of tripartite octamers. The observed assembly of H3 and H4 into a stable, tetrameric complex supports the concept of the core histone octamer having a tripartite organization in solution rather than being organized as two heterotypic tetramers.